Minilaparotomy was performed using acupuncture analgesia on 78 female patients seeking voluntary sterilization to determine whether this could be used as a substitute for standard analgesic sedation. In 48 women (62%) no intravenous drug medication was required, and sterilization was successfully performed using only the local anaesthetic and acupuncture electrostimulation. These patients could be discharged within one hour of operation. For a developing country with a shortage of trained anaesthetists, acupuncture analgesia could prove to be a simple, safe and economical method, especially in a rural setting.
Introduction
Bilateral tubal ligation and resection (minilaparotomy) is the commonest female surgical contraceptive method practised as an outpatient procedure in Sri Lanka today. The operation is usually performed using 1% xylocaine local anaesthetic infiltration under intravenous premedication with 100 mg pethidine and 20 mg diazepam; it is not uncommon to have a 5% dextrose intravenous drip running throughout the operation. The patient is usually kept in the ward or in a recovery room for at least 3-4 hours postoperatively prior to discharge.
Stimulation of certain sites in the body with acupuncture needles has been used for the relief of pain, and several major surgical operations have been performed under acupuncture analgesia where the patient was fully conscious throughout the operation (Hollinger 1979 , Shanghai Group 1975 . Acupuncture anaesthesia has been successfully used even in children for appendicectomy and tonsillectomy (Peking Children's Hospital 1975) and it has also been used with good results in normal delivery (Hyodo & Gega 1977) , in caesarian section (Vallette 1980) , ectopic pregnancy (Patel 1978) , and in gynaecological surgery (Astuti 1980) . The present study was carried out to determine whether acupuncture analgesia could be used as a substitute for the standard analgesic sedation usually administered to patients undergoing minilaparotomy.
Patients and methods
Minilaparotomy under acupuncture analgesia was performed on 78 randomly assigned female patients with more than two living children, who had volunteered for sterilization. The irreversibility of the operation and the nature of the acupuncture analgesia to be employed was clearly explained to each patient and written consent was obtained both from the patient and her husband. All patients were subject to a complete medical examination and only those with abdominal scars from previous surgery were excluded from the trial. Though all patients were healthy young women, the presence of heart or lung disease was not a criterion for exclusion from the trial. All patients were requested to report to the clinic at 8.00 am on the day of the operation on an empty stomach. After the usual vaginal and abdominal toilet, acupuncture was administered half an hour before surgery by the anaesthetist who holds a diploma from Peking. The acupuncture stimulation points selected were 2 para-incisional points which lay on the stomach channel 26 and 29; two 3-inch-long 'Accepted 30 December 1983 stainless steel needles were then inserted so that they lay about two inches apart, one below and one above the intended incision site. The needles were stimulated manually for a few minutes and then by electrical pulse stimulation using a biphasic square-wave stimulation at a frequency of 100 per second generated by a battery-powered Chinese acupuncture analgesia set. The intensity of the stimulation was increased until the patient felt an irritative sensation. No drugs were given orally or intravenously preoperatively, and there was no necessity for an intravenous dextrose drip.
After this preliminary induction lasting about half an hour, the patient was catheterized, a vaginal examination was made and a uterine elevator inserted. The skin and the layers beneath the incision site were infiltrated with 15-20 cm3 of 1% lignocaine with 1 in 100 000 adrenaline, and the minilaparotomy was performed in the usual manner through a 3 cm transverse incision one inch above the pubic hair-line. After bilateral tubal ligation and resection by the Pomeroy technique the wound was closed in layers, the acupuncture stimulating needles were removed and a sterile dressing was applied to the wound. Moaning and groaning by the patient were not contraindications for discontinuation of acupuncture anaesthesia, but if at any stage the patient complained of pain or was struggling, the acupuncture anaesthesia was immediately discontinued and the operation completed under pethidine and diazepam. The pulse rate, blood pressure and respiration were recorded before the insertion of the acupuncture needles and at 5-minute intervals thereafter.
After operation, the women were seated on an easy chair for an hour and were then discharged from the clinic with instructions to report to the clinic in five days time or earlier if complications arose. No prophylactic antibiotics were issued.
Patients answered a short questionnaire prior to their discharge which aimed at investigating patient satisfaction of the procedure and the subjective appreciation of pain.
Results
The characteristics of the women seeking sterilization under acupuncture analgesia are shown in Table 1 . The effectiveness of acupuncture anaesthesia was assessed by grading patients according to their pain response. Grade I (37 patients, 47.4%): Excellent anaesthetic effect. Patient was calm and free from pain during the operation and the operation was carried out smoothly. Blood pressure, pulse rate and respiration did not change beyond 5% of normal. Grade II (11 patients, 14%): Moderate anaesthetic effect. Patient was moaning and groaning during certain stages of the operation, but the operation could be completed without analgesic drugs. Blood pressure, pulse rate and respiratory changes were within 10% of normal. Grade III (30 patients, 38.5%): Poor anaesthetic effect. Response of the patient was more severe and there was obvious sensation of pain, with marked changes in blood pressure, pulse rate and respiration (> 10%) necessitating a change to drug anaesthesia (pethidine and diazepam) for the remainder of the operation.
The variations in pulse rate, respiration and blood pressure for all patients during acupuncture analgesia are shown in Table 2 . Of the 78 women, 48 (62%) required no adjuvant drug therapy (Grades I and II) and sterilization was successfully completed using only the local anaesthetic and acupuncture electrostimulation. These patients were able to walk back into the recovery room unaided, showed no signs of pain or drowsiness and were discharged from the clinic one hour after operation.
In the remaining 30 women (38%) who complained of pain, were struggling or otherwise interfering with the operation (Grade III), the acupuncture stimulation was abandoned in favour of drug therapy. Intravenous anaesthesia with pethidine 50 mg and diazepam 10 mg (half the normal dose) was found to be adequate to complete the operation without any further problems. These patients were drowsy postoperatively, had to be assisted to the recovery room and had to be kept in the clinic for up to 3 hours postoperatively before they could be discharged.
Attempts to perform minilaparotomy using acupuncture analgesia alone without the use of local anaesthetic, proved futile.
The complications of patients operated on under acupuncture analgesia were minimal (Table 3) . Table 4 shows the patients' opinion of the operation as determined by their responses to the questionnaire.
Discussion
The use of needles inserted into the body at certain sites for the relief of pain has been practised in China for the past 2000 years, but only recently has the neurophysiological basis of acupuncture analgesia been investigated. Whether it be the gate control theory (Melzack & Wall 1965) , the release of endorphins at the site of stimulation (Peng 1978 , Pomeranz et al. 1977 , Sjolund 1977 , spinal and supraspinal pain inhibition (Chapman et al. 1977) , enhanced production of adrenocortical hormones (Liao et al. 1979 ), a thalamic block effect in the relief of pain (Chang 1974 , Sandrew 1978 , or a mere hypnotic effect (Fuller 1974) , there is little doubt about the effectiveness of acupuncture in relieving pain without compromising other physiological functions, for under acupuncture anaesthesia neither the peripheral nervous system nor the central nervous system is inhibited and the patient remains wide awake.
The fact that 62% of the female patients in this series required no drugs for sedation or relief of pain is an indication that minilaparotomy can be performed under acupuncture analgesia in combination with local anaesthetic infiltration. Acupuncture anaesthesia is perfectly safe and is free from such accidents as overdosage and hypersensitivity, which may occur with drugs; furthermore, no deaths have been attributed to its use. The only disadvantage is that pain abatement is incomplete. The pain threshold of the patient is elevated but her sensation of pain is not completely abolished, and hence pain may be evoked during certain manoeuvres like peritoneal incision and tubal ligation. Muscle relaxation may also be inadequate, and thus difficulties may be encountered if a uterine elevator is not used and the abdomen has to be explored. These factors contributed to the high failure rate (38%) in this series. Only 7 patients complained of abdominal pain in the immediate postoperative period: all were Grade II patients who had moaned and groaned during the operation. It may be that endorphins released during acupuncture electrostimulation play some role in the postoperative analgesia observed.
For a developing country like Sri Lanka, the saving in the cost of drugs is significant. Conventional analgesia for minilaparotomy requires 100 mg pethidine, 20 mg diazepam and a 5% intravenous dextrose set. Doing away with these items entails a saving of £1 (US$2) per patient. These drugs are often unavailable in rural hospitals, but acupuncture can be readily taught to any paramedic involved in female sterilization, and a locally-manufactured, battery-powered stimulator similar to the one used in this series can be purchased in Sri Lanka for Rs 1200/-(c. £35). Another advantage of acupuncture anaesthesia is that the patient has no residual drowsiness and may be discharged soon after the operationan important consideration for a mother with 3 or 4 children to care for.
However, as the failure rate under acupuncture anaesthesia is high, it is apparent that acupuncture analgesia is not successful in every case.
